A blind randomised cross-over study was conducted on 10 patients (20 eyes) to compare the effect in patients with open-angle glaucoma of metipranolol 0-3% with that of timolol 0-25% on intraocular pressure following one month's topical instillation with each preparation alone. There was no statistically significant difference in intraocular pressure reduction between these two preparations, and the ocular tolerance of both was good. There was no significant difference in the blood pressure, pulse, or pupil diameters of patients receiving either preparation.
Both timolol and metipranolol are non-selective beta-adrenergic blocking agents effective in lowering the intraocular pressure in both normal and glaucomatous eyes.' They show minimal intrinsic sympathomimetic activity and membrane stabilising effect.78 In contrast to timolol, which has been intensively investigated, metipranolol is a relative newcomer to the field of ophthalmology and as yet is not freely available commercially. The present study was undertaken to compare the effect on intraocular pressure and systemic parameters (such as blood pressure and pulse) of these two compounds in the short term.
Patients and methods
Patients with characteristic discs and field changes of primary open-angle glaucoma, either controlled on single antiglaucoma therapy or presenting as new patients, were considered for inclusion. Patients with, or with a history of, cardiovascular disease or constrictive airways disease (whether receiving systemic therapy or not) were excluded from consideration. Patients with existing corneal disease or corneal scarring or a previous history of ocular surgery were also excluded from the study.
Ten patients (20 eyes) were included in the trial (six female, four male, mean age 71-8 years, range 53-84 years). Following a five-day wash-out period for those individuals already using antiglaucoma Correspondence to Mr K B Mills, FRCS. topical therapy (a five-day wash-out period was considered to be sufficient, as those patients who were already receiving topical antiglaucoma therapy were receiving either adrenaline or pilocarpine) each patient had a two-day intraocular pressure curve measured (at times 0, 3, 7, 11, 24, 27, 31, and 35 hours, where time 0 was 0900 h on day 1 of the curve) by Goldmann applanation with the Haag-Streit slitlamp while an inpatient in hospital and receiving no antiglaucoma medication. Pulse and blood pressure (after three minutes sitting) and pupil diameters were measured at 0900 h on the second day of each phasing.
Each patient was then randomly allocated with timolol 0-25% or metipranolol 0.3% to be instilled topically twice daily into each eye. Each patient was readmitted to hospital after four weeks therapy, and a further two-day phasing curve with blood pressure, pulse, and pupil diameter was measured as before.
The second preparation was then allocated to each patient (without a second wash-out period) and again instilled topically twice daily for a further four weeks, after which time the patients were readmitted for a final two-day phasing curve and repeat measurements of blood pressure, pulse, and pupil diameter. The code, which was held in the Pharmacy Department, was not broken until the trial was completed. Any subjective side effects were noted. Metipranolol was provided as the drop Beta-Ophtiole (metipranolol hydrochloride pH 5-5 with benzalkonium chloride and PVP tear film stabiliser 39 
with 170 Rg of metipranolol in one drop of 0-3% solution).
Results
All patients completed the study. Two patients complained of a slight and short-lasting burning sensation following topical instillation of metipranolol. There was a poor or no lowering of 30 - Right eye (10) 23-9 ±1-0 21-3 ±1-0 20-5 ±0-7 Lefteye (10) 24-8 ±0.9 21-6 ±0-9 20-9 ±0-7 Both eyes (20) 23-34±0-69 21 47±0i66 20-65±0-48 intraocular pressure with metipranolol and timolol in two patients (Table 1 ). However, good control of intraocular pressure was achieved with both preparations in the remaining eight patients (16 eyes). Table 2 shows the intraocular pressures (both eyes taken together) at pretreatment and after four weeks' therapy with either timolol 0-25% or metipranolol 03% during the two-day phasing period. These results are expressed graphically in Fig. 1 . Table 3 shows the mean intraocular pressure (by eye) after four weeks' treatment with timolol 0-25% or metipranolol 0*3%. Table 4 shows the mean reduction in intraocular pressure (both eyes taken together) during the twoday phasing period after treatment with timolol 0*25% and metipranolol 0*3% . The overall reduction in intraocular pressure for right and left eyes after four weeks' treatment with either of the two topical preparations (the mean of the two-day phasing results being taken) is shown in Table 5 . The paired t test showed no statistically significant difference between the intraocular pressure reduction between metipranolol 0-3% and timolol 0-25%. The mean blood pressure, pulse, and pupil diameters at pretreatment and following each therapy period are shown in Table 5 The mean reduction in intraocularpressure by eye mmHg (with SEM) (the mean ofthe two-dayphasingperiod being takenfor each patient) andsignificance (by thepaired t test) 2.55(0-44) 2.6(0-52) 2-6(0.48) blood pressure, pulse, or pupil diameter between either metipranolol 03% or timolol 0-25% and pretreatment values.
Discussion
This short-term trial indicates that there is no significant difference in the intraocular pressure-lowering effect between timolol 0-25% and metipranolol 0-3%. Although there was an 11% reduction in intraocular pressure after four weeks' therapy with timolol 0O25% as compared with a 15% reduction in intraocular pressure after metipranolol 0-3%, this difference was not statistically significant. Many studies have shown a reduction in intraocular pressure with timolol and metipranolol eye drops to be greater than that recorded in this study'9'0 (an average reduction of about 25%). If one analyses the results from those eight patients showing a response to both metipranolol 0-3% and timolol 0-25%, the intraocular pressure reduction from pretreatment values approximates to that shown by the cited authors.5 9 '0 Although a reduction of pulse rate and blood pressure was recorded following therapy for four weeks with both these treatment regimens, it was not significantly different. However, the results from 10 patients may be insufficient to identify any systemic problems in the short term, and as this was a pilot study it was of insufficient duration to identify any systemic problems occurring in the long term. The mild burning sensation noticed after metipranolol 03% instillation in two patients (20%) has been recorded elsewhere and is likely to be due to the lower pH of metipranolol (5.5) than of timolol. Denffer'°recorded a burning sensation following topical instillation of metipranolol in 45% of patients, but this sensation was insufficient in intensity to warrant discontinuance of the drug in any patient.
This trial would suggest that metipranolol 0-3% is a well tolerated non-selective beta blocking agent which appears to be as effective as timolol 0 25% in the reduction of intraocular pressure following shortterm administration. Further trials are in progress to assess its long-term effectiveness and patients' tolerance of it.
